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$rx$
1Standing notation and $B_{p}(G)$
$\text{ }$ $G$
$p$ $G$ $S$ $G$ Sylow
{?} $B_{p}(G)$ $\mathcal{B}_{p}(G)$
$G$ r $U$ $O_{p}(N_{G}(U))=U$ g
$\nearrow\backslash X$ $O_{p}(G)$ $B_{p}(G)$ $B_{p}(G)$
$O_{p}(G)$ 1 $B_{p}(G):=\{U\leq G$ : r $|O_{p}(N_{G}(U))=$
$U\}\backslash \{O_{p}(G)\}$ . $B_{p}(G)$ r $G$ rradical
2 $\mathrm{M}_{0}\mathrm{d}\mathrm{e}1$ case
r
2.1 Tits building $\mathcal{G}$ associated with Lie type groups
$G$
$p$ $t$ $B$ Sylow normalizer $N_{G}(S)$
$($Borel $\mathrm{s}\mathrm{u}\mathrm{b}\mathrm{g}\mathrm{r}\mathrm{o}\mathrm{u}\mathrm{p})_{\text{ }}\{P_{1}, \ldots, P_{l}\}$ $B$ $G$ parabolic
’This manuscript was written while the author was visiting to University of Illinois at Chicago during
1999-2001usinga grant from JSPS.




$\{P_{1}, \ldots, P_{l}\}$ $G$ parabolic $G$-
coset $\mathcal{G}$
$\mathcal{G}=(G/P_{1}, \ldots, G/P_{l;}*)$ .
$*$ [$xP_{1}$. $*yP_{j}(i\neq j)\Leftrightarrow xP_{1}$. $\cap yP_{j}\neq$ $\mathcal{G}$
$\mathcal{G}$
$\mathcal{G}$ Tits
2.2 Some properties of $\mathcal{G}$
$\mathcal{G}$ (barycentric subdivision) $sd(\mathcal{G})$ $sd(\mathcal{G})$ $\mathcal{G}$ flag
[ $sd(\mathcal{G})=\{(\mathrm{n}_{:\in F}P_{i})^{g}|g\in G, \emptyset\neq F\subseteq\{1, \ldots, l\}\}$
$( \bigcap_{i\in F}P_{\dot{\iota}})^{g}$ $\mathcal{G}$ flag $G$ parabolic
”dual” $sd(\mathcal{G})$ $O_{p}(G)$ unipotent radicals
Borel-Tits
$B_{p}(G)$ unipotent radical $G$ r $U$ $O_{p}(N_{G}(U)=U$
$\mathcal{G}\simeq sd(\mathcal{G})\simeq\{(\bigcap_{i\in F}P_{1}.)^{\mathit{9}}|g\in G, \emptyset\neq F\subseteq\{1, \ldots, l\}\}$
$\simeq \mathrm{t}\mathrm{h}\mathrm{e}$ set of all unipotent radicals except for $O_{p}(G)$ , by the duality
$=B_{p}(G)$ , by Borel-Tits
$\mathcal{B}_{p}(G)$
$G$ $B_{p}(G)$ unipotent radical
$\mathcal{G}$ ( $B_{p}(G)$ )
Basic properties of the basics 1. For $\mathcal{X}\subseteq(B_{p}(G)_{m\dot{\iota}n})_{\leq S},$ $\langle \mathcal{X}\rangle\in B_{p}(G)_{\leq S}$ .
2. For $U\in B_{p}(G)_{\leq S}$ , there exists $P_{\dot{\iota}}$ such that $N_{G}(U)\leq P_{\dot{l}}$ .
S. For $U\in B_{p}(G)_{\leq S},$ $U$ is weakly closed in $S$ with respect to $G$ , that is, $(U^{G})_{\leq S}=\{U\}$ .
$B_{p}(G)_{m\dot{l}n}$ $B_{p}(G)$ $B_{p}(G)_{<S}$ Sylow $r$- $S$
$B_{p}(G)$ $\mathcal{G}$
2.3 How $\mathcal{G}$ is useful
$\mathcal{G}$ $G$
1. $G$ $\mathcal{G}$ flag-transitive
$\mathcal{G}$ unipotent radical parabolic $G$
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2. $\mathcal{G}$ $Aut(\mathcal{G})$ $G$ ( $Aut(\mathcal{G})$
$G$ Outer $\mathcal{G}$ $G$
3. $\mathcal{G}$ $G$ $\mathcal{G}$ $G$
4. $\mathcal{G}$ $H_{*}(\mathcal{G})$ Solomon-Tits’
( $H_{l}(\mathcal{G})$ $G$ Steinberg module $St(=H_{l}(\mathcal{G}))$
$\mathcal{G}$ $G$




Our requests 1. $\triangle_{p}(G)$ is a generalization of the building $\mathcal{G}$ .








4How to construct $\triangle_{p}(G)$
$\triangle_{p}(G)$ $G$
parabolic rradical $U\in B_{p}(G)$




(1) U. $L$ (2) $(\tilde{U}\mathrm{x}\mathrm{s}\overline{\mathrm{i}\mathrm{m}\mathrm{p}\mathrm{l}\mathrm{e}})(\beta)$ (3) U. $L$
natural action central extension
(parabolic type)
(1) $U$ $L$ parabolic type (2)
$U$ Outer
(3) $U$
(2), (3) $U$ rradical
(1) parabolic type
Definition 1($p$-centric)For a $p$-subgroup $U$ of $G,$ $U$ is called p-centric if any p-element
of $C_{G}(U)$ is in $U$ , that is, in $Z(U)$ .
Notation 1 $B_{p}^{cen}(G):=B_{p}(G)\cap$ {$p$-centrics of $G$}
rcentric “ ” (2), (3)
“ ” simple $L$ $p$
$G$ $p$
$B_{p}(G)\vee$
\emptyset \epsilon lcge*ntr}\breve -ic\Re \mbox{\boldmath $\tau$}k\mbox{\boldmath $\theta$}#tJ
$\beta \mathrm{f}\mathrm{l}\text{ }\mathrm{t}$)
$\mathfrak{l}^{\mathrm{p}}.7,\text{ }\ovalbox{\tt\small REJECT}^{\text{ }}\lambda\supset \text{ }t\mathrm{l}*\text{ }*\text{ }\sim\triangleleft\overline{\backslash }\text{ }\mathrm{g}_{\overline{\mathrm{p}}}^{\mathrm{o}}-\Pi \mathfrak{l}\mathrm{F}14a$
)
$\ovalbox{\tt\small REJECT}(\not\in^{cen_{\triangle_{p}(G)\sim B_{p}(G)\text{ }\triangle_{p}(G)\sim B_{p}^{cen}(G)}}\mathit{1}\mathrm{A}^{\mathrm{a}_{\text{ }}}\mathrm{B}\#\text{ }B(G)=B_{p}(G)\text{ ^{}-.-\text{ ^{}\backslash }\text{ _{ }}}\underline{\equiv}\overline{\mathcal{D}}_{}\backslash$
$U\in B_{p}^{cen}(G)_{m}:n$ unipotent radical $N_{G}(U)$ $G$




$\triangle_{p}(G):=(G/M_{1}, \ldots, G/M_{l}; *)$
$\triangle_{p}(G)$ $(G,p)$ (maximal parabolic geome-
try) $\vee\supset$ $\circ$ $G$ $p$
$\triangle_{p}(G)$ $\triangle_{p}(G)$
Theorem 1 $([Sa\mathit{4}])$ Suppose $O_{p}(G)=1$ , and
1. For $\mathcal{X}\subseteq(B_{p}^{cen}(G)_{m\dot{\iota}n})_{\leq S},$ $\langle \mathcal{X}\rangle\in B_{p}^{cen}(G)_{\leq S}$ ,
2. For $U\in B_{p}^{cen}(G)_{\leq S}$, there exists $M_{i}$ such that $N_{G}(U)\leq M_{i}$ ,
110
3. For $U\in(B_{p}^{cen}(G)_{\min})_{\leq S},$ $U$ is weakly closed in $S$ with respect to $G$ .





1. $G=\mathrm{a}$ group of Lie type in characteristic $p$ . $\triangle_{p}(G)$ $G$
2. $G=\mathrm{a}$ Sporadic group. Sporadic individual 1, 2, 3
rradical
















P. Webb $H^{*}(G, \mathrm{Z}_{p})_{p}=\sum_{\sigma\in B_{p}(G)/_{\sim c}}(-1)^{d:m(\sigma)}H^{*}(G_{\sigma}, \mathrm{Z}_{p})_{p}$
P.Webb $B_{p}(G)$
rpart
inductive J.Grodal $B_{p}(G)$ $B_{p}^{cen}(G)$










Robinson defect group self-centralizing subgroups
2 rblock defect group
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